Maternal transferrin uptake by and transfer across the visceral yolk sac of the early postimplantation rat conceptus in vitro.
Uptake and transfer of maternal transferrin by rat embryos during organogenesis in vitro was investigated using radiolabelled rat transferrin and rocket immunoelectrophoresis. Colloidal gold to which rat transferrin was adsorbed was used as an electron microscopical marker in order to follow the route taken by internalised transferrin across the visceral yolk sac. Culture of rat conceptuses from 9.5 to 11.5 days of gestation in rat or human sera resulted in the passage of rat or human transferrin from the culture medium into the extraembryonic coelom as determined by quantitative immunoelectrophoretic analysis of exo-coelomic fluid. The concentration of human transferrin which was transferred to the exo-coelomic fluid of conceptuses cultured in whole human serum at 10.5 days and 11.5 days of gestation was similar to the concentration of rat transferrin in the fluid of conceptuses cultured in rat serum which had been diluted with Hanks' saline to 50% in order to match the levels of transferrin found in human serum. Growth of rat embryos in 50% rat serum was identical to embryonic growth in 100% rat serum. Uptake of radiolabelled rat transferrin by the visceral yolk sac at 11.5 days of gestation, following culture for 60 min in radiolabelled medium, was much greater than nonspecific uptake of radiolabelled bovine serum albumin. Accumulation of radiolabelled transferrin by the embryo was reduced by the inclusion of unlabelled transferrin into the culture medium. Uptake of transferrin adsorbed 18 nm gold particles was mediated by attachment to coated pits on the apical cell surface of the extraembryonic endoderm. Transferrin-adsorbed gold colloid was internalised via coated vesicles and found in cisternal structures of the peripheral and juxtanuclear areas, as well as in smooth and coated vesicles deep within the cell. The intercellular presence of gold particles in the endodermal layer of the visceral yolk sac and their presence in the mesoderm after 60 min of incubation suggested that passage of transferrin was rapid and mediated by vesicular evagination from the extraembryonic endoderm. These findings suggest that maternal transferrin is the primary source of transferrin for the early rat embryo and its passage to the exo-coelom and embryo is mediated by specific receptors on the apical surface of the extraembryonic endoderm.